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(54) OPTICAL DISK DEVICE 

(57)Abstract: 

PURPOSE: To stably reproduce recorded information with high 
reliability by detecting the relative linear velocity of a laser light beans 
to an optical disk recording medium and controlling the intensity of the 
laser beam when the recorded information is reproduced according to 
the detected relative linear velocity. 

CONSTITUTION: The optical disk recording medium 1 is rotated at a 
fixed number of revolution by a spindle motor 2. The optical disk 
recording medium I is irradiated by a reproducing laser light beam 
through a convergence lens. Then, track address information recorded 
beforehand on the optical disk recording medium 1 as a phase pit or 
the track address information written as the information is read out. 
Further, the optimum value of a reproducing laser light intensity is set 
in a linear velocity operation circuit 8 based on the data corresponding 
to a disk number of revolution from the drive circuit 3 of the spindle 
motor 2 rotating the optical disk recording medium 1 to be sent to a laser drive circuit 5. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is concerned with the optical disk unit which has the function which reproduces 
the information recorded by the laser beam beam on the optical disk record medium with an optical means, and relates 
to the optical disk unit which reproduces the information recorded on the optical disk record medium with good 
reproducing characteristics in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, according to the linear velocity of an optical disk record medium, both 
the reinforcement of the laser beam beam at the time of record and elimination, and both [ either or ] of a laser beam 
beam were controlled, and the good record elimination property had been acquired as this kind of optical disk unit was 
indicated by JP,3- 120644, A, for example. 

[0003] Moreover, in the optical disk record medium of a rewriting mold like a magneto-optic disk, the reinforcement of 
the laser beam beam at the time of elimination was also controlled according to linear velocity, and the optimal 
elimination property had been acquired. Here, the laser beam beam reinforcement at the time of playback is always 
controlled to constant value. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the temperature on the record film surface in the part by which 
the laser beam beam is irradiated falls as the linear velocity of an optical disk record medium becomes quick, when the 
laser beam beam reinforcement at the time of playback is fixed. Thereby, since the condition of the record medium 
after record is not fixed, few errors will arise. Although the laser beam beam reinforcement which can irradiate on an 
optical disk also increased when linear velocity increased, the descriptions, such as improvement in S/N accompanying 
the increment in the quantity of light, were not employed efficiently. Furthermore, since the temperature at the time of 
playback was not fixed, there was a fault to which the reinforcement of the laser beam beam at the time of record 
elimination and the width of face of control of pulse width become nonlinear greatly. 

[0005] Since the laser beam beam reinforcement of this invention at the time of the playback which the above- 
mentioned conventional optical disk unit had is fixed, Since the temperature on the record film surface in the part by 
which the laser beam beam is irradiated falls as the linear velocity of an optical disk record medium becomes quick the 
information which solved the fault that the physical playback condition of an optical disk record medium could not be 
made regularity, and was recorded ~ stability ~ dependability ~ it aims at offering a highly reproducible optical disk 
unit. 
[0006] 

[Means for Solving the Problem] This invention detects change of the linear velocity of an optical disk record medium 
and a playback laser beam beam, changes the reinforcement of a playback laser beam beam according to linear velocity 
based on the detection result, does not depend the temperature on the record film surface in the part by which the 
playback laser beam beam is irradiated on linear velocity, but fixes it, fixes the physical playback condition of an 
optical disk record medium, and relates to the optical disk unit which acquires informational stable reproducing 
characteristics. 

[0007] A sensor is formed in the optical head which had the function which irradiates a light beam in the laser light 
source and the optical disk record medium, and the radius location on the optical disk record medium which the laser 
beam beam is irradiating is detected. The linear velocity of a laser beam beam and an optical disk record medium is 
easily computable from the radius r and engine speed R of an optical disk record medium. On the other hand, the result 
to the radius of an optical disk record medium and linear velocity are easily computable also from a track address. 
[0008] In a certain optical disk record medium, the relation between the linear velocity when becoming constant 
temperature and the reinforcement of a playback laser beam beam is investigated beforehand, and the table is created. 
And the temperature at the time of playback of an optical disk record medium can always be kept constant by 



determining the reinforcement of a playback laser beam beam from the computed linear velocity. 
[0009] ' 

[Function] The reinforcement of a playback laser beam beam is changed according to the linear velocity between a 
playback laser beam beam and an optical disk record medium, and stable reproducing characteristics are acquired by 
always keeping constant the temperature at the time of playback of an optical disk record medium. 
[0010] For example, in the optical disk record medium of a phase change mold, since the amount of crystal growth and 
crystal rate in the crystalline substance and amorphous boundary after information record are made to regularity all 
over an optical disk record medium, the jitter by the formation of a form status change of a record pit etc. can be 
prevented as much as possible. 

[001 1] Moreover, also in a magneto -optic-recording medium, especially the record medium which was made to carry 
out switched connection using the magnetic film more than two-layer, and uses the property, the effectiveness which 
can control the delicate magnetic-properties change by temperature is expectable. 
[0012] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 

[0013] Drawing 1 is the control-block Fig. of the optical disk unit concerning the 1st example of this invention. The 
spindle motor with which 1 drives an optical disk record medium (it sets for this example and is a magneto-optic- 
recording medium), and 2 drives this optical disk record medium 1, The optical head to which 3 irradiates a spindle 
motor drive circuit and 4 irradiates the optical disk record medium 1, The quantity of light signal detecter with which 5 
detects a laser drive circuit and 6 detects the quantity of light signal from the optical head 4, The optical MAG signal 
amplifier with which 7 amplifies the optical MAG signal from the optical head 4, the linear- velocity arithmetic circuit 
where 8 calculates the linear velocity of a spindle motor 2 (therefore, optical disk record medium 1) in response to the 
signal from the spindle motor drive circuit 3, The signal switcher to which 9 changes the signal of the quantity of light 
signal detecter 6 and the optical MAG signal amplifier 7, the digital disposal circuit to which 10 processes the signal 
from the signal switcher 9, and 1 1 are TR address recognition circuits which recognize the track address of the optical 
disk record medium 1 based on the signal from a digital disposal circuit 10. 

[0014] The optical disk record medium 1 is rotated at a fixed rotational frequency with a spindle motor 2. And a 
playback laser beam beam is narrowed down and the optical disk record medium 1 is irradiated through a lens. And the 
track-address information currently beforehand recorded as a phase pit on the optical disk record medium 1 or the 
track-address information written in as information is read. Furthermore, the data corresponding to the number of disk 
rotations are taken out from the drive circuit 3 of the spindle motor 2 made to rotate the optical disk record medium 1. 
In the linear-velocity arithmetic circuit 8, the optimum value of playback laser beam reinforcement is set up based on 
the data corresponding to track-address information and an engine speed. 

[0015] An example of the block diagram of the linear- velocity arithmetic circuit 8 is shown in drawing 3 . 
[0016] The multiplication of track-address data and the engine-speed data is carried out in the multiplication circuit 20, 
and playback laser beam on-the-strength setting data are read from the table described by ROM21 using the result. D/A 
conversion of the data is carried out by the D/A conversion circuit 22, it is made into the playback laser beam set point 
on the strength, and is sent to a laser drive circuit. 

[0017] Drawing 2 is an example at the time of using the sensor which detects the physical location of the optical head 4 
instead of track-address information. Based on the data obtained by carrying out A/D conversion of the output of the 
head location detection sensor 12 in the A/D-conversion circuit 13, and the data corresponding to an engine speed, the 
optimum value of playback laser beam reinforcement is set up in the linear-velocity arithmetic circuit 8. 
[0018] Drawing 4 is the property Fig. showing the example of measurement for the relation of playback laser beam 
reinforcement in case the linear velocity and record film temperature of the optical disk record medium 1 become fixed. 
Although a data table may be created to ROM21 based on this result, it is linear velocity VL. Playback laser beam 
reinforcement PR Relation is approximated with an easy function, playback laser beam on-the-strength setting data are 
created in the function arithmetic circuit 23 as shown in drawing 5 , and D/A conversion of that data may be carried out 
by the D/A conversion circuit 22, it may be made into the playback laser beam set point on the strength, and may be 
sent to the laser drive circuit 5. It can set up, as the optical disk record medium 1 shows to several 1 in approximation 
as the function, and playback laser beam reinforcement can be controlled. 
[0019] 
[Equation 1] 

P R = ax V L ,/0 + p (1) 

P R = a X V L + (2) 



P R = a x 1 og (V L + fi) (3) 

(n, a, fitt, ltT<<X4ttiBtmtoK&bikit&m 



[0020] 

[Effect of the Invention] As explained above, in this invention, the reinforcement of a playback laser beam beam is 
changed according to the linear velocity between a playback laser beam beam and an optical disk record medium, and 
stable reproducing characteristics are acquired by always keeping constant the temperature at the time of playback of 
an optical disk record medium. 

[0021] For example, in the optical disk record medium of a phase change mold, since the amount of crystal growth and 
crystal rate in the crystalline substance" and amorphous boundary after information record are made to regularity all 
over an optical disk record medium, the jitter by the formation of a form status change of a record pit etc. can be 
prevented as much as possible. 

[0022] Moreover, also in a magneto-optic-recording medium, especially the record medium which was made to carry 
out switched connection using the magnetic film more than two-layer, and uses the property, the effectiveness which 
can control the delicate magnetic-properties change by temperature is expectable. 
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